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CONVERSION FACTORS

From Multiplier To
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Volume: cubic yards (CY) 0.7646 cubic meters (m?)
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acre-feet (ac-ft) 325,851 gallons (gal)
Discharge: cubic feet/second (cfs) 0.0283 cubic meters/second (cms)
Mass (weight) : tons [short] 0.9072 metric tons [long]
Velocity: feet/second (fps) 0.3048 meters/second (cms)
o pSiemens/cm parts/million NaCl
Salinity: 0.32379 .
or umhos/cm or mg/liter NaCl
Temperature: ° Fahrenheit (°F) (°F-32)/1.8 ° Celsius (°C)
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1. Introduction

1.1 Scope of the Biological Assessment

The U.S. Army Corps of Engineers (Corps) is submitting this Biological Assessment (BA) to the
U.S. Fish and Wildlife Service (Service) pursuant to Section 7(a)(2) of the Endangered Species
Act (ESA). This BA evaluates the effects of the Corps’ Rio Grande Floodway, San Acacia to
Bosqgue del Apache Unit actions on federally listed species and designated critical habitat in the
proposed action area within the Middle Rio Grande valley of New Mexico.

When determining the proposed action for this consultation, the Corps carefully considered the
water management activities of non-Federal and other Federal entities in the action area.
Activities appropriate for inclusion as a proposed action are those that are discretionarily
authorized, permitted, funded, or implemented by the Corps. Additionally, activities that are
interdependent or interrelated (as defined in 50 CFR 8402.02) with our primary actions could be
included as a proposed action in this BA. None of the water management activities of other
entities met these criteria for inclusion. Therefore, the proposed action in this Section 7
consultation include construction, operation and maintenance of the Rio Grande Floodway, San
Acacia to Bosque del Apache Unit. The proposed action are described in detail in Chapter 2 of
this BA.

This BA considers the effects of the Corps’ proposed action on Federally listed species and their
designated critical habitat occurring from the San Acacia diversion dam (SADD) downstream
along the Rio Grande to the area referred to as Tiffany Junction just north of San Marcial, New
Mexico. A detailed description of the action area is provided in Section 2.1 of this document.
The BA focuses on the endangered Rio Grande silvery minnow (Hybognathus amarus)
(minnow), the endangered Southwestern Willow Flycatcher (Empidonax traillii extimus)
(flycatcher), the endangered Interior Least Tern (Sternula antillarum athalassos) (tern), the
endangered Northern Aplomado Falcon (Falco femoralis) (falcon), and the threatened Pecos
sunflower (Helianthus paradoxus) (sunflower).

The remainder of this chapter summarizes the general location, description of the project
authorization, and purpose and need for the action. Chapter 2 includes a detailed description of
the proposed action. Chapter 3 describes historic and existing conditions. Chapter 4 contains
detailed information regarding the status of listed species. Chapter 5 includes the analysis of
proposed action.

1.2 Location

The action area comprises a stretch of the Rio Grande extending from the San Acacia diversion
dam (SADD), near the historic community of San Acacia, south through the Bosque del Apache
National Wildlife Refuge (BDANWR) to the headwaters of the U.S. Bureau of Reclamation’s
(Reclamation) Elephant Butte Reservoir, south of the former village of San Marcial. The action
area is largely contained within Socorro County, New Mexico. The City of Socorro, New
Mexico is the largest population center within the county. The study area is shown on Figure 1.1.
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1.3 Description of the Authorized Project

The Rio Grande Floodway, San Acacia to Bosque del Apache Unit Project was authorized for
construction by the Flood Control Act of 1948 (Public Law 80-858, Section 203), in accordance
with the recommendation of the Chief of Engineers, as found in House Document No. 243, 81st
Congress, 1st Session, dated 5 April 1948, which reads as follows:

The comprehensive plan for the Rio Grande Basin as set forth in the report of the Chief of
Engineers, dated April 5, 1948, and in the report of the Bureau of Reclamation, dated
November 21, 1947, all in substantial accord with the agreement approved by the Secretary
of the Army and the Acting Secretary of the Interior on November 21, 1947, is hereby
approved except insofar as the recommendations in those reports are inconsistent with the
provisions of this Act and subject to the authorizations and limitations set forth herein.

The approval granted above shall be subject to the following conditions and limitations:

a) Construction of the spillway gate structure at Chamita Dam shall be deferred so long as
New Mexico shall have accrued debits as defined by the Rio Grande Compact and until
New Mexico shall consistently accrue credits pursuant to the Rio Grande Compact;

b) Chiflo Dam and Reservoir on the Rio Grande shall be excluded from the Middle Rio
Grande Project authorized herein without prejudice to subsequent consideration of
Chiflo Dam and Reservoir by the Congress;

c) The Bureau of Reclamation, in conjunction with other interested federal agencies, is
directed to make studies to determine feasible ways and means of reducing non-beneficial
consumption of water by native vegetation in the flood plain of the Rio Grande and its
principle tributaries above Caballo Reservoir; and

d) At all times when New Mexico shall have accrued debits as defined by the Rio Grande
Compact, all reservoirs constructed as a part of the project shall be operated solely for
flood control except as otherwise required by the Rio Grande Compact, and at all times
all project works shall be operated in conformity with the Rio Grande Compact as it is
administered by the Rio Grande Compact Commission.

The comprehensive plan for development for flood control in the Middle Rio Grande broke the
river into separate units, many of which have already been constructed. The proposed action,
levee construction in the San Acacia to Bosque del Apache Unit, is one of the last units required
for comprehensive flood control in the Middle Rio Grande.

Additional language was provided in WRDA 1992, Section 102 regarding the equitable cost
share portioning due to the large amount of Federal properties to be protected by the proposed
project:
(s) RO GRANDE FLOODWAY, NEW MEXICO.--Notwithstanding any other provision of
law, the project for flood control, Rio Grande Floodway, San Acacia to Bosque del Apache
Unit, New Mexico, authorized by section 203 of the Flood Control Act of 1948 (Public Law
80-858) and amended by section 204 of the Flood Control Act of 1950 (Public Law 81-516),
is modified to more equitably reflect the non-Federal benefits from the project in relation to

3
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the total benefits of the project by reducing the non-Federal contribution for the project by
that percentage of benefits which is attributable to the Federal properties; except that, for
purposes of this subsection, Federal property benefits may not exceed 50 percent of the total
project benefits.

1.4 Purpose and Need for Action

The study area has a long history of flood damage (Scurlock 1998). Recorded flood history in the
study area dates back to the 1920s. Before that time, newspaper accounts identify major floods
that occurred in July 1895 and September 1904. Recorded major floods, which would have
exceeded the estimated protection afforded by the existing levee in the study area, occurred twice
in 1929 (August 12, with Rio Salado flows of 27,400 cfs, and September 23, with Rio Puerco
flows of 37,000 cfs); as well as in 1936 (August 4, with Rio Puerco flows of 24,000 cfs); in 1941
(September 23, with Rio Puerco flows of 18,800 cfs); and in 1965 (July 31, with Rio Salado
flows of 36,200 cfs). A recurrence of any of these floods would have devastating effects
downstream in the study area. In addition, there have been numerous flood events in recent
years, more specifically, 1976, 1979, 1995, and 2005, when the Middle Rio Grande Conservancy
District (MRGCD) and Reclamation had to conduct flood fights to prevent levee failure. Without
these actions, the existing spoil bank would have failed several times in the past 35 years. It has
been estimated that a 1-percent chance flood event occurring today would result in $241.4
million (2010 price level) in damages in the study area. Start of damages is estimated to be
between the 20- and 14-percent chance flood events. Thus, the study area would suffer large
economic losses during a flood, beginning with a small flood event.

As a result, the Corps has received numerous requests from Federal and State agencies, local
municipalities and agencies, and individuals to address the flood problems of the Middle Rio
Grande Basin. These requests resulted in the U.S. Congress directing the Corps to define the
problems of the basin, formulate and evaluate various solutions to these problems, evaluate their
applicability under existing Federal programs, and recommend a corrective course of action. The
discharge for the 10-percent chance exceedance flow is 15,400 cfs at the SADD, which exceeds
the minimum discharge of 800 cfs required for study under Corps authorities. Thus, several
analyses have been conducted with the objective of addressing the water resource problems of
the watershed.

The Flood Control Act of 1948 concluded that the flood problems of the Rio Grande Basin were
severe and could be addressed under the Corps’ flood risk management program. Due to changes
within the basin over the years, including budgetary requirements, real estate constraints, flood
risk management features implemented in the upper watershed, and environmental concerns, the
features of the project have changed several times. Preparation of updated environmental
compliance documents became necessary due to these changes and specifically those that have
occurred since 1993, when the San Acacia to Bosque del Apache Unit Project was last
reaffirmed to be implementable, as previously approved, in a Limited Reevaluation and
Supplemental EIS (U.S. Army Corps of Engineers [Corps] 1992). Currently, a General Re-
evaluation Report/Supplemental Environmental Impact Statement (GRR/SEIS) is undergoing
concurrent agency technical review and South Pacific Division review within the Corps and will
be available for public review and comment in December 2011 (Corps In preparation). The

4
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GRR/SEIS is the final response to the project authority with respect to the San Acacia to Bosque
Del Apache unit.

The major purposes for the flood control phase of the comprehensive plan described in the 1948
authorization, House Document 243, Appendix E, Project Planning are:
a. Provide protection against inundation by flash floods
b. Provide a stable channel having a lower river bed so that controlled releases of 5,000
cfs could be efficiently carried
c. Provide a lower river bed so that the channel effectively drains the river valley lands
and results in a lower water table

Items b and ¢ were intended to be performed by the Bureau of Reclamation through channel
rectification and dredging. Flood control, now referred to as flood risk management, was to be
performed by the Corps of Engineers through construction of dams and levees. Alternative
methods for accomplishing flood risk management in the study area have been evaluated for
compliance with Corps planning policy as well as the National Environmental Protection Act
(NEPA), both of which were established after 1948.
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2. Description of Proposed Action

2.1 Action Area

The action area comprises a stretch of the Rio Grande extending from the San Acacia diversion
dam (SADD), near the historic community of San Acacia, south through the Bosque del Apache
National Wildlife Refuge (BDANWR) to the headwaters of Reclamation’s Elephant Butte
Reservoir, south of the former village of San Marcial. The action area is largely contained within
Socorro County, New Mexico. The City of Socorro, New Mexico is the largest population center
within the county. The study area is shown on Figure 1.1.

The Rio Grande stretches approximately 2,000 miles from its headwaters in the San Juan
Mountains of southwestern Colorado to its terminus in the Gulf of Mexico near Brownsville,
Texas. The Rio Grande is the fifth longest river in North America and the 20th longest in the
world. The watershed measures approximately 336,000 square miles (mi®, although only about
half of the total area, 176,000 mi®, contributes to the river’s flow. The Rio Grande passes through
three states in the United States (Colorado, New Mexico, and Texas) and four in the Republic of
Mexico (Chihuahua, Coahuila, Nueva Leon, and Tamaulipas). The Rio Grande, known as the
Rio Bravo in Mexico, forms the international boundary between Texas and Mexico. In 1997, the
U.S. Environmental Protection Agency designated the Rio Grande as an American Heritage
River.

The Albuquerque District maintains jurisdiction over what is known as the Upper Rio Grande
Basin, which is defined as that part of the river upstream of Fort Quitman, Texas. Within this
reach, the river measures approximately 700 miles in length with a drainage area of
approximately 30,000 mi. The Continental Divide forms the western boundary of the Upper Rio
Grande Basin while the Sangre de Cristo, Sandia, and Manzano Mountains, and a series of north-
south mountain ranges form the eastern boundary.

The major Upper Rio Grande tributaries in Colorado and New Mexico are, from north to south,
the Conejos River (watershed area: 821 mi®), Rio Chama (watershed area: 3,150 mi?), Galisteo
Creek (watershed area: 670 mi®), Jemez River (watershed area: 1,038 mi?), Rio Puerco (6,057
mi?), and Rio Salado (watershed area: 1,394 mi?). The Rio Grande watershed upstream of El
Paso, Texas, also contains five closed basins: San Luis in Colorado (watershed area: 2,884 mi?),
the Llano de Albuquerque (watershed area: 147 mi), North Plains (watershed area: 1,373 mi?),
San Agustin Plains (watershed area: 1,990 mi?), and Jornado del Muerto (watershed area: 3,316
mi2)in New Mexico.

The Middle Rio Grande refers to the portion of the Upper Rio Grande Basin that passes through
central New Mexico and is typically defined as extending from Cochiti Dam downstream
approximately 160 miles to San Marcial and the head of Elephant Butte Reservoir. The Middle
Rio Grande Valley extends across four New Mexican counties (from north to south: Sandoval,
Bernalillo, Valencia, and Socorro) and six Pueblos (Cochiti, Santo Domingo, San Felipe, Santa
Ana, Sandia, and Isleta). The Pueblos of Jemez, Santa Ana, and Zia are located along the Jemez
River, a tributary to the Rio Grande. The cities and towns of Bernalillo, Rio Rancho, Corrales,
Albuquerqgue, Los Lunas, Belen, and Socorro are located within the Middle Rio Grande Valley.
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The San Acacia to Bosque del Apache Unit is the southern-most section of the Middle Rio
Grande Valley, comprising the 58 miles between the SADD and the northern end of Elephant
Butte Reservoir just below the San Marcial Railroad Bridge. The principal city in this reach is
Socorro with a 2010 census population of 9,051 (U.S. Census Bureau 2011). In addition, six
small agricultural villages occur on the flood plain: Polvadera, Lemitar, Escondida, Luis Lopez,
San Antonio, and San Marcial. The western boundary of this section of the river basin is marked
by the Magdalena, Chupadera and Lemitar Mountains and the eastern boundary by a series of
lower ranges.

In the San Acacia to Bosque del Apache Unit, the principal land and facility managers in the
valley include the Middle Rio Grande Conservancy District (MRGCD), Reclamation, and the
Service. The New Mexico Office of the State Engineer (NM OSE) and the New Mexico
Interstate Stream Commission (NM ISC) administer water rights and address Rio Grande
Compact compliance. Elephant Butte Reservoir, immediately downstream of the action area, is
the largest reservoir in New Mexico, storing water for irrigation, hydroelectric power, and
recreation. Three major Federally owned facilities within the area of consideration are the
Service’s Bosque del Apache and Sevilleta National Wildlife Refuges, and Reclamation’s Low
Flow Conveyance Channel (LFCC) (Figure 1.1).

BDANWR encompasses 57,191 acres straddling the Rio Grande within the project area between
the towns of San Antonio and San Marcial. The heart of the BDANWR is about 12,900 acres of
moist bottomlands--3,800 acres are active flood plain of the Rio Grande and 9,100 acres are
areas where water is diverted to create extensive wetlands, farmlands, and riparian forests. The
goal of refuge management is to provide habitat and protection for migratory birds and
endangered species and provide the public with a high quality wildlife and educational
experience (U.S. Fish and Wildlife Service [USFWS] 2010). BDANWR cooperates with local
farmers to grow crops for wintering waterfowl and cranes. Farmers plant alfalfa and corn,
harvesting the alfalfa and leaving the corn for wildlife. The refuge staff grows corn, winter
wheat, clover, and native plants as additional food.

In addition to farming, natural and created habitats are managed to provide wildlife habitat.
Prescribed burning, exotic plant control, moist soil management, and water level manipulation
are used to maintain these habitats. Wetlands within created impoundments are managed via
irrigation and water level manipulation. Marsh management is rotated so that varied habitats are
always available for resident and migratory wildlife. Wildlife foods grown this way include
smartweed, millets, chufa, bulrush, and sedges. Irrigation canals ensure critical water flow. Daily
monitoring, along with occasional mowing and clearing, keeps them functioning. Controlling the
water enables refuge staff to manage the habitat (USFWS 2010).

The LFCC, completed in 1959, is an artificial channel that runs parallel the Rio Grande between
San Acacia, New Mexico, and Elephant Butte Reservoir. Reclamation built the LFCC as part of
the 1948 Rio Grande Basin authorization for the purpose of reducing consumption of water,
providing more effective sediment transport, and improving valley drainage. Operation and
maintenance of the LFCC are continuing Reclamation responsibilities.

The LFCC was constructed by Reclamation to aid the State of New Mexico in the delivery of
water obligated to Texas under the Rio Grande Compact (Compact). Prior to LFCC construction,
the channel into Elephant Butte Reservoir was obstructed with sediment and vegetation such that

7
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no surface flows entered the reservoir, resulting in an estimated water loss of 140,000 acre-feet
per year. Historically, the LFCC conveyed up to 2,000 cfs to Elephant Butte Reservoir, saving
considerable amounts of water that would otherwise have been lost to evapotranspiration. The
LFCC has been credited with assisting New Mexico to significantly decrease its Compact
compliance deficit (which was 325,000 acre-ft in 1951). Average annual water salvage ranges
from 35,000 to 66,000 acre-feet during full operation.

Elephant Butte Reservoir storage increased in the early to mid-1980s, inundating and burying the
last 15 miles of the channel above the reservoir with sediment. As a result, the channel was
shortened to 58 miles. Reclamation has proposed moving the LFCC west in the flood plain, away
from the floodway, for a distance of approximately 15 miles upstream of the Elephant Butte
Reservoir (Reclamation 2000). Since no structures, irrigation infrastructure, or agricultural fields
exist here, the LFCC is the only facility subject to damage from flooding in this reach. The
uncertainty of the future location of the LFCC prompts the elimination of this reach from the
flood risk management considerations at this time. Thus, the reach under current consideration is
43 miles long, extending from the SADD only as far as San Marcial, and not including the
segment from San Marcial to Elephant Butte Reservoir.

The LFCC currently provides valley drainage benefits, water for pumping to benefit the Rio
Grande silvery minnow, and supplemental irrigation water supplies to the BDANWR and
irrigators of the Middle Rio Grande Conservancy District. VVarious rehabilitation or relocation
strategies would potentially increase water deliveries to Elephant Butte Reservoir, a primary
interest of the Compact states.

2.1.1 Flood History

Peak floods that occur in the Rio Grande Basin are of two general types. The spring floods
during the period April through June are the result of snowmelt or snowmelt in combination with
precipitation. These floods are characterized by long-duration, high-volume hydrographs that
experience a gradual rise to a maximum discharge and a gradual discharge recession. Floods that
occur from July through October result from summer rainfall and thunderstorms that generally
produce low-volume, short-duration floods that rise sharply to a peak and recede rapidly.

Prior to construction of Cochiti Dam, severe floods occurred in the Middle Rio Grande Valley on
a fairly regular cycle. In the San Acacia to Bosque del Apache Unit from 1850 to 1942,
significant flooding occurred approximately every three years, based on historical flood data
reported by Scurlock (1998).

Researchers note that the last significant floods resulting from abnormally high snowpack and
precipitation occurred in 1941 and 1942, and floods of equal magnitude have not occurred in the
recent past. This trend has been documented throughout this region of the Southwest. It is not yet
clear if this represents a permanent climate shift or cyclical variation in runoff patterns relating to
short-term climate cycles, changes in land use within the watershed, or shifts in water resources
management. Without the ability to definitively determine that declining flood magnitudes
relative to the historic baseline represents a permanent hydrologic change, water resource
planners have concluded that it is not appropriate to ignore the large historical events but rather
include this information in future assessments of potential flood magnitudes.
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2.2 Proposed Actions

Eleven total alternatives as well as the no-action alternative were considered and are presented in
detail in the GRR/SEIS (Corps In preparation). That document will provide details as to the plan
formulation process, the entire array of alternatives considered, alternatives not considered, and
why the proposed action (referred to in the document as the “Tentatively Selected Plan”) was
chosen.

The following description has been restructured in order to remain consistent with Section 5,
Analysis of Effects of Proposed Actions, in this biological assessment.

2.2.1 General Description

The proposed action consists of replacing approximately 43 miles of non-engineered spoil banks
with engineered levees along the west bank of the Rio Grande from the SADD to Tiffany
Junction. Non-engineered spoil bank levees were constructed with excess material removed
while excavating the adjacent LFCC and generally cannot withstand erosive flows and/or
saturation, or may be overtopped by the projected maximum flood. Engineered levees are
designed such that they withstand the projected maximum flood without experiencing any of the
above. This plan would provide performance equivalent to conveying the 1-percent chance event
with a 98.9-percent level of confidence. It would also reduce damages from flooding to
inhabitants of the west flood plain, the LFCC, and numerous railroad, irrigation, drainage,
transportation, and agricultural improvements within the length of the project area. The levee
alignment would follow the existing non-engineered spoil banks between the LFCC and the Rio
Grande. The levee design height is equivalent to the water surface elevation corresponding to the
1% chance flow, plus an additional 4 feet. The discharge for the 1% chance flow is 29,900 cfs at
the upstream end, decreasing to 15,000 cfs at the downstream end of the project. The reason for
the reduction in design discharge is the attenuation of flood flows as they travel downstream
through the project area.

In general, material from the non-engineered spoil bank levees will be used to build the proposed
levee with exceptions noted below. The new levee cross section is narrower than the existing
non-engineered spoil bank and, because there will be more material than needed for the proposed
new levee, the team explored opportunities to waste the excess material. This is described in
detail in the sections that follow. Appendix A contains plates showing the preliminary layout for
the proposed action and will be referenced in the following sections.

Special design features are required just below the SADD to maintain the integrity of the existing
and proposed features on both sides of the river. Channel incision immediately below the SADD
has left the historic floodplain disconnected from the channel during all but the largest flood
events (e.g. 0.2% chance event or 43,500 cfs). Flood flows are thus confined to a narrow channel
with the thalweg on the western, outside portion of the river bend below the SADD. At flood
discharge, the river could erode the west bank, threatening the integrity of the proposed levee. To
decrease flood flow velocities in the thalweg, excavation of approximately 12.4 acres of the east
bank or river terrace to essentially lower the bank to the 50% chance exceedance water surface
elevation along approximately 300 yards of river reach would effectively alleviate these erosive
velocities (Figure 2.1). Channel widening would increase the cross sectional flow area and
proportionally decrease the velocity. In addition, overbank lowering would allow river flows into
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higher-roughness areas, causing an overall reduction in velocity. This approach allows for
effective design of riprap and soil cement for both levee and bankline protection on the west
bank, and has the added benefit of restoring some functional riparian habitat in the east overbank
where the excavation will be performed.There are three locations along the proposed levee
alignment in which flow from the LFCC will be pumped through the levee to the river. These
locations are at Neil Cupp (approximately RM 89), the north boundary of BDANWR
(approximately RM 84), and south boundary of BDANWR (approximately RM 74). Appropriate
measures to ensure levee performance will be incorporated to the designs of these structures
during plans and specification of this project. Included in the design of these structures will be
concrete encasement and appropriate filter materials and slope protection.

Three tributary arroyos in the project area empty into the Rio Grande from the west, crossing the
LFCC and existing spoil bank: San Lorenzo Arroyo enters the Rio Grande approximately 2.5
miles downstream of the San Acacia diversion dam; the Socorro Diversion Channel captures
flows from the Socorro Canyon Arroyo, Nogal Canyon Arroyo, and several smaller arroyos, and
empties into the Rio Grande just upstream of the city of Socorro; and Brown Arroyo enters the
Rio Grande approximately 3 miles downstream of Socorro. Each of these tributaries was
evaluated in order to determine if closure structures were needed to prevent flood flows on the
Rio Grande from escaping the floodway.

Closure structures were determined not to be needed at San Lorenzo Arroyo and the Socorro
Diversion Channel. Instead, levee tie-backs were designed to prevent overtopping of the interior
drainage facilities at these places. It was determined that a closure structure was needed at Brown
Arroyo (Appendix A, Sheet C-103) to prevent Rio Grande flood flows from backing into Brown
Arroyo for a distance of approximately 7,500 feet and a depth of up to 9 feet. Brown Arroyo is
confined by non-engineered spoil banks that have a high risk of failure at high flood stages. This
gated closure structure will be designed to pass Brown Arroyo flood flows while preventing
longer duration Rio Grande flood flows from potentially breaching the existing interior drainage
facilities and is described below. The gated floodwall structure will be located where the new
levee intersects the outfall channel of Brown Arroyo. The gate structure will consist of 10 sluice
gates. Brown Arroyo inlet is skewed to the Rio Grande Floodway, so the gates are aligned in a
zigzag configuration which will allow for flows from Brown Arroyo to enter directly into the
gates.

At the upstream end, the proposed action would terminate (tie-back) to high ground near the
SADD. At the downstream end, the levee would end at the railroad embankment north of Tiffany
Junction and would not tie-back to high ground to the west. Analysis reveals that the extent of
backwater flooding that might be expected without the levee tie-back to high ground is minimal.
Because the LFCC is located to the west of the railroad alignment, the levee would not cross the
LFCC. The railroad embankment does not act as a flood-control feature, and the proposed action
does not include the extended levee alternatives that would protect the railroad embankment.

The design of the levee and its associated structures including the east side excavation near the
diversion dam requires fill, borrow, and disposal materials for construction as summarized in
Error! Reference source not found. The random fill necessary for the construction of the levee
would come from the excavation of the existing spoil bank, which the proposed engineered levee
is replacing, and from the east side channel lowering just downstream of the SADD. The use of
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borrow sites for random fill are no longer being considered; however, borrow sites may be
required as sources for select material (i.e., riprap). Additional select material that may be needed
for levee construction (i.e., bentonite) would be acquired from approved commercial sources.
Excavation waste not appropriate for reuse, or not required for the proposed levee construction,
can be disposed of in a spoil location located within the Tiffany basin at the south end of the
project (Appendix A, Sheet C-105) or along the landside toe of the proposed levee where space
is sufficient to allow placement of waste fill. The area to be covered by the spoils within Tiffany
basin is calculated to be approximately 300 acres and approximately 6.5 feet deep for the
proposed action. Screened oversized waste (large rocks) not appropriate for random fill, should
be separately stockpiled for use as riprap thus reducing the required riprap quantity.

Table 2.1. Fill, borrow, and disposal requirements for the Proposed Action.

Item Quantity1 (bey)

Random Fill 2,177,000

Bentonite Slurry 131,000

Excavation 5,387,000

Borrow 0

Disposal (Excess Material) 3,013,000 Tiffany Basin
369,000 Levee Waste Fill

175,000 Screened Oversized
Waste

! Quantity numbers presented are bank cubic yards. No swell or
compaction factor has been applied to these numbers.

A portion of the spoil material will be disposed on the landward side of the constructed levee. As
seen in Error! Reference source not found., the new levee in the northern reach is substantially
smaller than the existing spoil bank. Levee construction north of Hwy 380 will include spoiling
of some excess soil on the landward slope to save costs for hauling the material away. The
category “Levee Waste Fill” of 369, 000 cubic yards is that portion of the total disposal that will
remain in the levee footprint.

2.2.2 Action 1: Levee Construction

Construction methods for the proposed plan features are summarized in the following
paragraphs. Sequencing of construction activities will be determined by specific project design
elements, sponsor input, and annual avian surveys (discussed in detail in Chapter 5, Analysis of
Effects).

The construction of the proposed levee would consist of removing designated sections of the
existing spoil b